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\ IJa£A4/Q&f&^ ... 

METHOD ANr>ijjp.7rF^?rQfi FRFDING COMPON ENTS FOR 

BONE CEMENT-^INTO A MIXLNG VESSEUEQJiyCaEaiLB^^^^I^ ^=^6^ 

; BACKGROUND OF THE INVENTION- 

1 . Field of ihe Invention 



5 Tiie present inveniioii relates to a method For successively feeding batches 

of constituent components into a mixiim vessel for the preparation of bone cement under 
; vacuum. The invention also relates to iin ^parat'u^for successively feeding batches of 
■ constituent components into a mixing vessel under pariia! vacuum ^or die preparation of 
•! bone cement. '^U> 

iO ' 2, Description of die Prior Art 'U^,,. <^ 

. . 



Bone cement is prepared by mixing polymediyl methacrylate iitVowder form 
^/JbJ wiilij lluuid monomediylmediacrylate in a mixing container. Both the liquid component and 
the combined mixture give ol'f substances in gaseous form which arc environmentally 
harmful and injurious to human he-ilfh. For tius reason, it is important for'iihe introduction 
15 ; of the bone cement components into the mixing container and die mixing process itself, 
. to take place in such a way that the smallesl possible quantity of tlie hsUHlIuL gases escape 
. into the surroupdimj environment- Mixinu-vessels have been ^developed where tlie 
^ ' introducgsi\;omponents were successfully prepared inio ibone cemenMwitnout a substantial (3-^ 



20 



" release of the aforementioned tiasesl However, in order for the bone cement to develop . 
its optimal strength during use, it is also important for the components compnsing^ die 
cement to have jvelUmixcd, predeiermined proportions. 
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SUMMARY OF THE INVENTION 



^ r ^ V^^ object ^thc presem invention is to make available ii ineiliocl and device 

of the kind described above, which avoids ihe risk of gas release when feeding tlie bone 
cement components into the mixing vessel. Tiiis is achieved in accordance witli the 
5 invention m ^a number_gf ways. According to one methoa . a glass ampoule containing a (M^dch 



liquid rrtmpnngnf nf a hnnp rm^pnr ig^gm-ronnflpfl bv a»comaii!er which is in reclosable 
'|rjw/*".w>^^^ the atmusi^Her P. A secund container surrounds the first comainer 59 

[hat wlien ilie mixing vessel is opene^he^nienls of the ampoule, under the effect of a 



partial vacuum iodide the mixiuiz vessel 
10 between tlie aforementioned inner container 




bone cement component in powder form which is caused by displacement of the inner 
container relative to the outer container, to move from a first position in which the space 
does not communicate with the atmosphere or the mixing vessel, then to a second position 
in wliich ihe space *communicales with (he atmospiiere and die mixing^^j^sel, so tlmi tlie 

15 _po\ydered bone cement component%^ sucked down into the mixing vessel uria^^^be effect 
of the partial vacuum inside it. a/\A.a^^^p^f 9 ^ 

A device for ca rrying out tlie above methocf in acco'rdandQ^ijJi th/^vention 
is characterize^^^^ that it comprises < an inner contamer commumcatnig'^^i the 
atmosphere, jnc^ s so arranged as to enclose the glass ampoule containing tliellquid bone 

20 cement component, ana to communicate with the aforementioned mixing vessel, and which 

indudes ^meam for opening the ampoule so that its coiuenis^nder the effect of the partial 

vacuum inside^ Jie mixing vessel, can be suJced'^inio i t. The ^outcr container aj^ least 

part ially _en clos^the inner container^and Js aiso ^arranged so as to communicate with tlie 

— fgrtf*T'^»/**^.L^^ 

mixing vesserand^ogetlier witli the inner container, defines a sp_ace therebetween which 

25 \\ fi^'^''^ with fl rprtnin f|iinmifv nfffTK^ pny/fi^rprl rnn ^poaent of the boiie cement. Tlic inner urA:cA . 

containeys capable of displacement^ 'froni a first position ro a second position, the first 

position c ^r^^fPT'^g'^ ^'''^ ii^^er container prevent! non communication between both the 

mixing vessel and the atmosphere, and^the second nosition charactenzed , in which 

communication between the mixing vessel on the one hand^tne the atmosphere on the other 

30 hand is open, so that the bone cement component in pgwder form, under the effect of the 



partial vacuum inside the mixing vessel, can be suckecK'into it without escape of gases . 



t 

.According to another method wh ich has ?i ticmpie f>r vMnnnf; H^ e nnifr 
. jieconJ container is eliminated and th e \mxlni^ ves sel h prfHI^ ed with tlie powder bone 
cement componeni Thtj drsr container holding ilie ajnpoulc of the liquid bone cem ent 
component connects to the mixing vessei in a manner where displacement o/' a container 
5 ' cap causes tlie liquid component to be sucked into the mixing vessel under vacuum. 

Accordin p to ye t jinother me thod, the first and second coniainers are 
■jd.'jniinatec ^^ the liquid bone cement component is supplied through a collapsible plastic 
bag and tubing arrangement attached thereto. The tubing can be connected to the mixing 
; vessd;iot., least two conveme nLJtoUaii;&^ht*.ir a fifJn m: damn h re lease d rn a j lpw the 
10 *, liquid component to flow into the mixing ve^se; ijn^qr P^g'ii ^m'g 

Along the same lines of eliminatin g tlie first and second containers, anotiier 
mejLb.gil,^ the present invention s implj^ involves a providiii^^lasK ampoul e^ wirh jj ^f^ 
Jlquid..£ginpoMnLtlierein Jirjeakiiia^ie-amDOii le^ and then supplying die contents into the 
• mixing vessel throu.^h a Tunnel attached thereto. Ag ain die li quid comp o nent is suck ed 
1 5 ■ ujaUjiLAiacuumimcv4he-mmHf^.esa£l^ 

A I'inal method of the present invfttuinn ; t c rain involves use of a first 
! container for holding an ampoule, but now the container is melded to the mixing mbe for 
directly draining into the bottom of the mixing vessel. 

Thedevices for carrying out all metliods in accord_aacjL_wiih this invention 
20 ; ^re more fully detailed in the following sections. 



BRIEF DESCRIPTION OF THE DRAWINGS 



— The jjivention is described Iielow in greater detail with refS^jpce to the 
accompanyi^i^i^uiwhich^ g^^^^^^^^^^^ 4Sf^ 
rr n Figure 1 is a cross-se crinmi vifw jp^innoinifnnai sectioU%S.an emtodime^ 

25 of a Teeding /mixin ^ device of the presem in vention^vmh the, mixing vessel fjl]^ withi Sfene 

cement components m liquid and powder lorm,'^ pnor to^mixmg; J 
: ^^Figure 2 illustrates the feeding of the liquid bone ceinent component into the 

muingvesseft^p^-) ZT-^'^-^^^^l 
Figure 3 illustrates the feeding of the powder bone cement component^hito 
30 the mixing vessel; CO 
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Figure 4 illustrates a second^ embodiment oPthe in^ntiop jg t-^*^ 
longitudinal cross-section; C?~l 

Fi£ure 5 illustrates feeding the liquid bone cement componept into . 
the mixing vessel of Figure 4i 

Figure 6 illustrate s a thirri gi^^ pdimentof the presentinventionwhere 
feeding the powder component into the mixing vessel differs slightly from that of 
Fi gure 4; 

Figure 7 illustrates the mixing vessel nf a fourth f^mhn^^fyTi ^nt 9F tj ip 
present invention in which the powder form of the hope g^mftn f prp-<^YT^f<^ yVhip 
the mixing vessel; 

Figure 8 illustrntps a rnntaiap.r-jrr^ n ms^p ttP thaf Imn^^ Jl--gla5s. 
ampoule which contains the Uquid form of the bone cei^ent: 

Figure 9 illustrates a cross-sectio nal vie w of tl^ e mixin g vessel of 
Jjg ure 7 prior to mixing the cement components: 

Figure 10 illustrates the mixing vessel of Figure 9, feeding the liquid 
into the vessel: 

Figure 11 illustrates .the mixing vessel of Figure 7 with the bone 
cement components thoroughly mixedL 

Figure 12 illustrates the mixing vessel of a fifth embodiment of the 
present invention in which the liqu id, form-of Th e bone cement is fed into the_ 
mbring vessel through the sj ^^ ^ aTl; 

Figure 13 illustrates the mixing ve ^^^pi nf p ^Wth pmhr^Him^r.^ nf 
present invention where the liquid boxe cement rnrr^por^ftnt is m nrainp^ \^ a 
collapsible plastic bag^' 
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j pulling and pushing Uie agicalor inside the mixinu chamber. 

JFi pure 16A illustrates ihc cnilxvdimeni of f-'it!. 16 witli a plug of the cap 
removed to allow air infilirri iitm fiiirin^-iviixkiiu. . 

Figure 17 illuslrales a detailed view of ilic connecting area between die 
coniainer and the tubular auiiaiion rod. 

DETAILED DESCRIPTION OF THE INVENTION 



The desij^nalions 1 and 2 are used ecnecail)- in the drawings ^ in respeci of 



a Iced arrancement anda mixine vessel. The Jaiu^comprises an huerior 2a, a cylindi-ical 
container 3 comprised of an o uter cvlinder wall ja.'^ a bottom 4 at one end of the container 
10 and aVspouL 5 with a sealed opening ai the oilier end, together wich an agiiator 6, received 

witliin said spout and mixiniz vessel^ an d capable of ax ial ^ vertical movemeni itjjy^ie 
> container 3 . ..The agitator 6 con^t^ ofaS^^ disc (^' ^attached to a nibular agitator rod 
. 6b. The agitator ^ ^iiounted so that it is free lo vcrticalb: slide iiii^ndalomLJdiik 
jnainiaining^ a sealin the spouc *5. in such a way that rhe plm-aluv of holes 6h m a^itatorftp J 
15 ' disk 6a can he used to brinii about thram^b mixinu of the bone cement components .within . „ . 

mixing vessel 2^ has been removed, ihe bottom 4 can he nxiallv disnjitced inside the b^ dj^^ 
; cylinder bv upward piovi>fnpnr nf pkmn he^c\ fif). moving towa rds the spout 5.>The niston- 

like function »f hotiom 4. unwu i'dlv piuht^.; :nn! rhep dis charaes ttfe^y ix^^ne (^eahe^^^ via ^f^^^ 
the hollow agitator rod 6b, vvhich now seives as a discharge noZ2le>fThe ir^^rmiie ^^^^^ 
20 ' container 2 communicates via a niier 8 with a vacuum source (not shown)(ajLu-ing feeding ^cWL 
and mixintf of Uie bone cement component^. Rapid and effective feeding of<^e bone q^^vsj-^ 
cement components into the mixing vessel, and safe handling of die gases Uiat are ^ 
enviromiientally harmful and injurious to jMUaiihealUi, are achieved in this way. 

The feeding of the bojie cement components from tlie feed arrancement 1 
25 into the mixing vessel^ takes place via the agitator rod 6 b. and the deftils concerning the 

component m^pciny within vessel 2 w ill be described later. 

• The feed arrangement 1 of the first PMiivMiiin«=^n t, shown in Ficures 1-3. 
comprises an inner, essentially ^^^^^^^ coi^iner^ommunicaiing with the atmosphere 
and an ouier ^simUar ^ln^ IQ ^whidi at least nartiallv encloses die inner 

30 container^ The container interior 9e is so airanged so as i.o enclose a glass ampoule 11 
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IS 
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conuuiiing the liquid bpne-xcnicni compoiicni A. iind'Ho communicate with the mixing 
vessel 2/via it? agitator rod 6 h_^ us already meniioned. The r.nnrninpr Q i<: i^^p^rra|j y 
forni aLhavinp a cylindrical col! ? ir --^hnni iic Nmrnm t^^,) mmiIi f\^^'^^^ ^ y ^\p, r.^p ir 

capable of axial di.snlacenicnl rrliii ivf- (n ii i?Mmnv:ti nr f)ilnws ii-n^f^ rrinn 

jnnpoule 11 within interior 



iorJJc;. 



TU 



In liie embodinieni illustra 




take place between the cylindrical collar 12 and the ^can 18 is achieved by me.,.^ 
Menial collar Ihreads eneatiinti Mhe'cxiernar cap threads 18a. The cap ISl Bls an 
opcnint^ lBd commun icatinu between the interior ye t>f ihc container 9 and the atmosphere. , 
and the container 9 has a lu nnel -shaped ^ojT_£iiy 9a?" with the nm rnw nprk- pnrrinn 9^ 
Jiavint! an outside diameter which fiiclionallv insert <: within and discharges into the open p^^^ 
agitator rod 6b. In the first embodiment in accordance with Fi|ures^-3,>inip JJji of the ^'^'^^^^ 
glass ampoule 1 1 points downwards, and there is present hiside tTie ^interior 9c of container 
9. a izlass ampn^i& breaking ineans H in ihc form of an oblique plane T^a^ Tip 11a ofclie 
glass ampaule 11, which has a fracturaj impression therein . re.sK ;)p^)jn,sr me;i^^,s n Tjift 
bottom I Sh'yf ^|ia cap has an annular raised walMSw. which contacL^; ainpoule 11, thereby, 

clampinfT it between means 13 and can J 8. Whnn r;ip l« K^crrpwr^rl 'lYiiniy Hnwnu/nyrig^ 

the tip Ua is eventually broken off against the oblique plane^a, and tlie contents of the 
ampoule are sucked down wardly through opening I3c of means 13. into the mixing vessel 
^by the partial vacuum existing inside iif ii, a.s illustrated in Figure 2. A filter 14 is 
provided for the puipose of preventing glass splinters from die glass ampoule 11 ^ 
accompanying*tl§ contents into the mixini: vessel 2, In ihc secofid and third embodiment 
in accordance with Figures 4-6, liie lip 11a of the i:lass anipoule points upwards, and ±e 
inner container 9 has a glass breakin<^ means 13 in the form of an upward-facing and 
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ft 



pointed cone 13b, against which the boiiom lib of the glass ampoule rests. -^The bottom 
; /i:CJ 18b of die cap IS is formed with venically taller wal ls iSw, .^n^h ^bar rh^v rnnracr^f tU 

.r »x ^.fs*jn:>iA ^ ampoule 11. tlierebv damning it in nlace. When cap IS. is screwed downwards, the 

' bottom lib of the glass ampoule 11 is penetrated by the cone'i3b and, as previously 

j - described for the first embodiment,/ the contents of the glass ampoule are sucked 

I 30 pfftir^ downwardly through ope njpp<; iv \}^e^^ imo the mixing vessel 2. A filter 14 can also be 
provided. As the liquid bone cement component of ihejiiass ampoule^ * flow^ own into 
' the mixing vessel 2, air is sucked in via the openinufad thereby sealing and preventing 
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■ the gases from the liquid bone cf^mcnt^nniponen^t^ ^ inio the amiospiiere. 

^ The ouler container 10 is ^en(:r:dly ^mihir in sliape lo die inner container 

9^ wUh coniajaer^ bcintt concentncallv arraiitipcf wiihjn at lease a nart of cont;nner 10^ ^CjuJT^ 

Outer container 10 also has a top end formed^ a^ lunnel-siiaped part 10a, with a reduced t^i^^J^ 

neck member 10c \\^^ ^ inyi^e ^olaineter slightly larger than die outside diamerejMieck ^ ^ 

_9c j)f inner container 9^s» /ilinr neck 9c is also frictionally contacting ne ck member 10c. 

^T hf^nerk \C)c hg\s a llared end lOd which inserts nvei' the onen end of ai^itator rod 6b. A 

space 15 exists between cuntaintrs 9 and 10. and lliLV powder co mponent B of the bone 

cement is to he received thc rchetweeiiM u i Li u mi^ iii g^ . Thr ,b aitoniJ-Qli,QLc nnTniner I Q 

-^--^ — — ■""^ii-fitHtt^'^H^ . t , 

has an outer sud'ace lOe that is iormcdi wiih thread.s JOi. Threads lOi are in tlireaoed 

t=nifftU.'^n^ ^nt with the internal threads 16d t)n downwardly <kne.nding ed.g^. 16c ^f 

interlocking can 16. therphv clmin^ ^ tnp of ctMUiruw^O. The central throughbore I6e 

inc ludes threa ds 1 6f for threadingly receiving inner container botionycollar Jj^^n ihjs, , ^ ^ . 

way when inner container 9 fe^ti^readed^tf^^gnwnl^f^lv hy pnf;n|;iny threads l?-t a.^^ainst ^^[^^^^^ 

15 rhroughbo re threa ds 16r. urogvcd mmular llanL^e 12d is m;^^"^' ^'nnnbr ^rni )6h. ni 

, At the same lime, 0-ring 17 creal a s^ ?i m \ ;iv ,aiu^e^anuku^upsian (l i nj: lip 1 6^; , \Vllgn Ih 

■ in this first posiijon. the outer container is sealed at Ils bottom end from the atmosphere. ^ 

When inner container 9 is axially dis placed widiin the interlocking cover 16, in an ^PJiQSiie_.1j^^p^ 

— ncL^/OdSj 

direclion. lhis seal is broken. _£ ^ipaangJIigi^ ^cr^Wt 

20 ^c ontainer is now upwat dl^di5placed.in.alie^.MaUto wli^jgin. [he funnel-shaped tops 
?a and 10a disepg;a^ e each otli£E LAQd,tbe,cQiuaina:s^Q-lonm;.form a closure of the space 
^Ir^^hene^^ 

SO Uia.i.coji iainer 9 now aiUiw s the space 15^0 coin municate with the uiside_2j^^^^ 
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m ixing vessel. In the latter posiUoji^cIianucls.i<^^ 

the atniosph^^ft^^i^g^ie iiitrodiiciion of ihe nt)wder component of the bone cemenj^ 




out of spac e 15 and into_v eji5gLl, ^j^J^^^plj^i^^ mixing vesseL> 

Air allowed into container lOjrrevents-^ihe !ilbl^en^ gases from finding their way 

The third enibodimem in accordance with Figure 6j_ihsiws„ihaqhe^^ 
30 J^jJOkiiii iice between tliis *eni^Klin^nt a|^d liu; e.mhodimenis^- Figures 4 and j^js ^uiid in 

jliS. brush-shaped devices 97whicli are arnmged as to make contact with the surface of the 
funnel-shaped part uia md^e rir«;r position of coj uaiiier 9 . The bone cement component 
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B is released the albrenientioned surface by relaiive ^rotatign betwcemhe outer and 
i'.inei^ coniainers such that trushgs lOd. under wetgjit of the powder, collapse and allow 
powder to fall into tube 6b, 

A feed procedure ol the nbove-described embodiments wilK now ,be. 



summarized below with reference tc/^Fitiures L^oLtl7c ^r;iwinp. I t should be understood 
■ihat wilhUiesejgmbodmients. the Jceu arraniicnien^is supplied ready for use. ^meaninp; it 
is filled with the bone cement components in liie correct proportions. 

As Figure 1 illustrate^;, in order lo permit feeding of the bone cement 
components into the mixing vessel 2 from the feed arransiement 1 in accordance wiih rhe 



10 invention, the mixing vessel 2 is required lo be conneciedjp an active vacuum source. 

The pin *18c is first removed, and die dispIaceablc^safUiS i-^ screwed downwards "wherein 



the iilass ampoule 11 is .also c<iused lo move downwards. Screwing continues until rhe tip 
! 11a of the glass ampoule 11 is broken off ngainst the ^breakine means plane* J2a (See 
, Figure 2), or until the bottom 1 lb of the glass ampoule is penetrated by the tip of tlie cone 
15 /jV^ 13b ( See Figure 5). The liquid bone cement component now flows down into the mixing 



chamber 2 under the effect of the partial vacuum existing inside of it. Once die glass 

Ifrct 11^ ~ 
ampoule 11 is totally empty. Uie cvlindrical ^coUar 12 i s rotated Irom the first and sealed 



CP* ^ 

DQSitlon so diat the inner container 9 is axi.allY displaced upwards* to the seconc^p osition 

Figure 3. m wiiich tiie space 1 5\_ which ^as previously closed at its top and ^f!^*-^ ti^ 

n . ^js now op pnptl -.11 rliTS hoiroiTi, via the channels^ Sfa-.* ^ 



20 sealed from the atmosphere at-ji^ boiiom, . //^mio^ 

16], ar tlie neck 9c,_10c. The powder component B of the bone cement is now. ''*p^^^^. 
; allowed ro drop downwardly into mixing chamber 2. Once the space 15 has been aA- ^ ^ 
completely emptied, the entire feed arrangement I is removed, and die inner tubular pan -J 
: ' ^of the agitator rod 6_is sealed widi a sealing rod 19 (shown in Figure 12) which ^^'^^^^^^^"^ 
25 i tlie bottom second end 6e. The mixing procedure can now .start. — ^ 

The feed arrangement^ of the cmbodimenUi iust described can be modified 
• in many wys within t!ie scope of the invention. This is true, for example, of the facility 
for axial displacement between the inner container 9 and ils 'cap 18 , aiid between die inner 
container 9 and the outer container 10» which facility for axial displacement can be 
30 acliLeved otlier than by threaded engagement. -Also, means other the oMque plane 

13^^cuL the pointed cone' ^lSb c an be considered tor the ^urjPose^ T)reaking open the 
■ ampoule 11. .Furthermore, the emptying sequence can also^occur in the reverse order to 
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, lor lac ilitatiiiK ll>e opcralivc ihrcadin.i> inuvciiiciu of cap IS alun^ container clireads 
i 2a. rimire 9 slio^/$ Uic ampoule 11 just prior u> being broken. Figure 10 shows that 
" wlien handle 181i ol' llie cap is lunicd so as lo downwardly displace i.hc cap 18 iIir ou[;!i 
. ;i ction oF the inieraciing threads 12a and ISa. shoulder 13s pushes downwardly agains t 

5 ampoule 11. causing upward-faci ng, pointed cone i3b to break botiom lib oi'ihe ampoule. 

thereby allowing liquid contents A lo Ho w iln ough fiUcr 14 under suction downwardly into 
Iiollow lube 6b as previously described. As Figure 10 s lu)ws. openings I Sd and 18e in cap 
18. allow atmosplierlc air to be connnunicatcd inio the inle rior of container 9 under 
■ • suction, also as previously described, llierchy prevcniing noxious i'umes esciiping lo 

10 auuosphere, A small gap 23 exists between vessel boilon i 4 and agitator disk 6a so that 

as liquid A de scends tubular rod Cb. exists open end 6e, -then it enters gap 23, which 
behaves as a passag e for percolalhig an air/liquid mixture upwardly through holes 61h in 
the agitator disk 6a, so tiiai air bubbles cause licjuld A lo llioroughly niix with die powde r 
component 13, w hile under die continuing action of tlic vacuum source. Figure 11 

15 iliuslrai es that once ampoule 11 is empty . ct)tilainer \) is removed and replaced with 

tightening rod 19. While still under vacuum, tubular rod 6b is grasped and t hen 
successively moved up and down in die diiection of arrow 30 and down with rod 19 still 
inserted ilierein. as the outlined representation in Figure 11, so that agitator disk 6a 
ensures diorough mixing of the liquid and powder componenis, while rod 19 prev ents 

20 gaseous escape from t ubular rod 6b due to 0-ring seal 19c. The filter 21 is provided to 

remove heavy panic ulate before it can be drawn into the vacuum sou rce 8. Once 
admixed, first lock 7. and then rod 19 are removed and then boilom 4 is axially displaced 
within cylinder 3 in a fashion similar to a piston, as previously described, so that tlie 
mixed bone ce ment can be pushed out of vessel 2. In this way, agitator rod 6 is pulled 

25 completely up so Uiac agitator disk 6a contacts the top end 3b of cylinder 3. witli tubular 

rod 6b acting as a discharge nozzle for the now-ready cement. 

Figure 12 sdiows a llfth embodimejii of the present invention wherein the 
mixing vessel is again pre-illled with powder component li and where container 9 i^as u^p 
end 9a connected to a tube 26, sho wn as being in.sertcd into hole 2 7 wliieh penettaies^ 

30 cylinder wall 3a. It is to be understood Uiat p rior to insertion of lube 26, plug 121 is 

inserted within hole 27, Uiercby maintaini ng a seal from die atmosphere. When ^ 
iniroduciion of liquid A is to take place, plug 121 is removed and Uicn tlie lube is inserted 
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J iiilo hole_77. The qVa: -'^ 'MllP'^"^^ rnni:|hii|)n lifjintl A is hrt) keiuind Qicn by perciilaiion of 
'air and lic|uicl A ihi nnnh pnwj^r fompunLMii W in mi xinu vessel 2. a prc-niix^ng ii 
iobiained. When llie ; *'^M^nf'^' rmptinl 26 is removt-Al rr»in liolr 77 and-niu^' 171 
: i s reiiKscrlcd and riiuiLmixliJt^ bv JUf:nnfi nl i th e ^m i iilU?r. i>s p t^rJynu ed as prcviyusl'^ 

■ described in ctinncnum wilh I'i^Mrj 4. AW n i I kiu mmMi mlNinr ■ iut;k . 7 .L ' i TniiUYCsi. i i" h1 ihe 
:coiUciU5; |utsUcd .uu a^ii:d.^ua^ ^ licad ^0 Ibr c vcnuial dischar-je out Lube 6b. 

Imoiiiv i "^ ?;Iii)ws a sbLdi-a iii.ii ulimrni wl»:ir ^iwMlfiinm' 9 is now roiupiisoL 
•oi^:i cc^llnpsLble plastic Ni y This S il hMU\Hii>U . j . Ov:nua"('(>u slY n;dHVt;S ih^ ^o^^t ty . 
' luanuiaciurt', mul is liiss bnihcrsonie iliaii bieakiim and dis cardinu Uie ulass ^impypjc 
. botilcs. Aeain. this arnmue mef iL runciioi m llv mixes the olcmenis iQi'glhtir f l f^ nrt ^ v i OUf^ l V 
j^ypli^ iptrtl Mowever. n ,,'' U-shnncd sleeve member 29 is used as a. 

J3lv£_y,.|^p|-P i pii^ rnklcd ;nnl iVielionallv inserted within sle eve interior 29a. Iherchv 
■ blocking any How of material A Tli-n pi-' ?]\W-'^'^^ u-iini^czdhii^t^^VU^^i^^ 
.JsJm;c44ca^i ^ . Uol ft 27 . \'\ v. ux r \ ^ . %UM' L. '^ i nu pLu it' brin^ in a unr . tLinm l u bg to 
rncilitatc Uic rnnnciction io(n the cylinder wall and to a llow discharge of fhlifl A iua*:s- 

• centrally within mixiu.t: vessel 2 once inserted i1mou ",'i hni<. 01. h ;;lumki ijg^r<K fe iKMi;u>^ 
Uhc enibudimcncs of r-ietnes 6-12 could also be providcfi wilh ninnli n u 30 if totfcd^ 

I Mixinu jscoi u|:>leled by upwardly and downwardly niov in» . :n; it;)ior disk 6a as pi-eviougly 
/descri bed , uslnu mouth 6c of rod 61) a ' ^ ^' .WkcUav.w no/Tlr nnrr <irsk- r>n is rnn i at-md — 
_n^ ;i^nst too end 3a (^f cyruHler 3, and tiglueninu rod I') is removed so ihat die mi\ed 

'jrrjurnr Un ]}*' Pl'filin' ■'p^v•n^Ms hv Imnnm <J 

OmOuJ-l- "hi-vH '1 S'-^^-fH4^^"''^'^*'M^M:ni "f dm nrcscnr invention where it is 

, .i;e en ^hai dm means for introducini: the fluid inio the mixing v essel is now in the ftimi of 

' die same collapsible bixg as duii of Figure 13. but now directly inserted into tubular 

■ ijTjtiiliir fin nnrr tii^hl-rv-''^ n>:mw^Ml -ak i«; shown. Then, the U-shaped sleeve 

• i^^^'lLlg.i^i removcd i r^M " ^^'be 26 so_UnU limL4^twuom . A is rlr i ivtfa -uude^tacuuau. 
: downloJLLi£j2i?JI^ 

_^i^ ht adaptor means 42 h prt)vlded at the tube end s o ns to securely hold it within tube 26 
' durinu introduction of lluid A. 

l-i}iure 15 shows an eighlli etnbodiincnt of die present invemion where it is 
seen that the cylindrical containers 9 and avc L^liintnated so that once die i^lass anipoule 
. ] [ l is broken, the litiuid bone cement component A, is communicated into mixinu vessel 
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i2 via rcinovablc luiinel incp.ihcr 5U and in.iH(jw aeiuiuir rod 613. Ac cppn nppn \\umt^\ 
ii2 iK in rrictioiuil ciii:aj;cmcMi with ihi; npon ninmh Mr nr mri r^a u/im^ fyflf.)|:;| 'jp 
_ inseried therein. Tiie tip lia oF ampoule li is brokcMT o IT and comeius A are fed imo 
^ il'unnel conipunejn rccciviniL arcti 50a bci'inn dcst:cn(lii^|; tlc^wn luhe 6b^ rhi*: 
larran^enient provides Jlic licmid coninoncni at ihc cnptaincr houoni Hmt 
icomponcnis can be pm-in!\t-<i ictni^hpr iiiifMhih j^frniliUiun fis prviunsly ^^^vpl^'Mi*^^! 
•Howeve r, since there \m\y he no kinuer an, i^ jjduiiui v Cnr scalini^ the ampoule o ^ ^co ii i<: 
•broken, in oriii:ALio„i?rcycnLaliJiusn]jiii^^ lo niixin ii. ihc suciion. piessurc on 

vacuum source 8 mav be increased ov( *t' 'h:ii t>|'|||^; pj-pvv>ii«^finhn.]ii ntji)K \W i j\i velociij]^ 
'anihient air enteri ng l!u\ ^^^i^l pn'Vfni \'\in>ry rrnm fM-,-:ipin«T iniy hm vessel 2 into the 
_surroundii<g environnier.i. A.s a liirllicr means to nrcvcni aunuspiieric escape, ii i s 
■ envi^sioned tliat I'uunel member 50 be provided with an O-rintz or similar sc:d 54 about its 
J ojien tieck 52. and a cover 56 which c fmr.Mn^; :in enlarucd hole 51 Tor d irrf tiiu^, ijrinWi 
^.conlents therethioui^h. In this way, the notentiai lor I'umes to escape between liie rod 6iJ 
and Funnel 50 are reduced by provisSion of cover 50, since they w ould be conllncd within- 
the space j>eiween the cover :*"d \\\t^ rnmuW prt^ptM- 

.Figures 16 and 16A show a llnal embodiment ol' the present inventiojiT 
whei'e it is seeji dial the eoiUainer 9 and cap J 8 as presented in Figures 9 and 10, is 
provided in Fig^ure 16 in n sli},;hi!y nuulifitHl Inshicwi where die alass aninou le }^ ugw 
resiinti on breakiim uiCLms H and j Ikil fiUer U^ is- t^ispo.sed belo'w the' breakiiiu means 
. J^Mi-iht'nnt^rt^ iltfi pminiiior V i.n ItipnvU Wl^h ''\ ll^K ^1^^''^ either inscris inside tubular rod 
■$h (sijiiiJiu* to AhaLorJijiine 4) or as ■^lK>wn here. isJt)nucd_s o dial rod_6b inseris inside 
:neck 9C . In either ca se, once die connection is made^ the , neck anrl ihf mbe iirp joinerl 
touether bv ku Qwn, me ih gdjs ol' friction sprn-mcl tine ih ti-lika-4^U^ on^ o rir f-r->n p^]npnig 
to gether, or they can be joined by conventional methods stich as gluing, iteMiim, or 
jnap-lltti nj;Ltllc,piecesjiji:;U.t;lu_tp each otjicr. Ouce t Mnnrcii-fl, \Ui> mp /y jp j^nu means 
. ISh are operativeiy thr eaded dow nward alon^ container threads 12 a..-UiLlil shniilrlnrs \Rs^ 
c ause the dass ani|X)ul e Jojij^l^ y ^en^it^ins^^ cone i3b of die breakin g, means. As 
'Figure IGA jllustrales, once the amp oule 11 is broken, piui; 18p is removed from caj) 18 
:so_that ambient air can be drawn into container 9 d ir ouj^h action of suction, device 
Dreakinu ^^f nnn7V''''t I ^ '"-m^n pin -^ jr, oassa . tie channel to fom Lbfitami,5h Qulders 18s 
^id ampoule, due to the ampoule slightly droppttiu after it is broken. Of course, part of 
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rlie annular shoulders ISs.c gii'^' '^^ prwitlrfl ^"'^'^ c^^'^' -al teiieved a reas (diished, 

lines) to ensure tliat an air passage is provided. Ay cxj^lained eailier, ilie in-iaish of 
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■ fl i ^nhiem air w^M P^ev^nt f'Tf*^^ fmp ^<:r.-ipia&.iQ-the^outside during the mixing process. 

• The liquid component A oasse'^ .from fp"^^'"^'- Q fif^wi^war dlv through filter 14, now 
5 , ]nr-AtPi\ in neck 9c. then int» linllow lubuhi^' member 6b. before passing through a second 

L filler 14b at ju bs.jtfifin-&ud -^^ _Thp j jquiJ A then chaniies direction at ihe bo t tom of 
ivnvinn vR'ijiel 7 due to the action oC vacuum source 8 and tarns upwardly to percolate into 
the nowdered bone cement conipuneiu 13. Piuti I8p is then re-inserted into opening 18d 
Lo i-nntai pfir 9 fmm iba atmosphere al'itfr contents A are emptied. The container 9 is 
10 • _then izrippedj .f t ^ '^^"^Mg ^'^^^ stroked un nnd (U>wn, iherebv causinti agitator dUI<J5?i-t.Q mix 
Uie two bone cement componenis together, as previously explained with the other 
embodiments. As Figure 16 sliows. tubular element 6b is scored witli an annular notch. 

• ^^ 6s^tiiai aUovM s the ^cujinainer-tubular rod to he separated 1n>m eacli other bv snapping tlie 

comainer in a per pendicular direction U) ilic rod. ih (*rt-^w hmnkini! the rod at the notch. 
15 This step is nerformcd after mixing is complete an d after the tubular rod and agitator stick 

have been pulled back towards piston 80. Once th e (uhiilar element 6b is PuUedJgack, 

■ mixing ve?^^^ is i"''n^^' npgidP d p u/n in mvl^r r^) farll*'-^*^ rpmnvnl of the mixed hone 
f-t ^men^, A c ; pinp n ri ^n n f'mm 1^^ Vunyyp Q make.'; rhis point more clear in that 
mixing vessel 2 in Figure 16 is initially upside down such r h;ir spout 5 is sgaled^jadth^ 

20 : _ removable closure 5a an dL wl;iere the c y li^Hlfi^'^ l container outer_^^all 3n also nt:L5 flu'f to 
_ nyxing v p5 ^ ^1, hr.imm v/hc-rein rhe nLTjintor 6 inserird dirOlM^h the boftom Of Ul^ 

container 3. rather than throuuh the spout 5. as with the previo u s embodimc^nts. With d lifi- 
' arrangem ent, once tli e mixing i s com pieied and (he rc^J frac t ured at notch 6 _s_._.pirL7_iL,,.. 
removed, as Is vacuum source j, sojhat piston 80 is advanced into contac t with the bone 



cement mix"'rft i" rhe s;une manner as previously described w ith the other embodiments^ 
jnvl^^h- m'mwr ''^ p"*^'^^^^ ^'^ '^^'"^ixin^r v^<^t^\ r ihronph spnnr S ofx.nt ] rse once closure. 
y imil^ ^ended atyi r^ moypd A filter I4c rcsts against piston 80. thereby preventing 
_cement from entering into the vacuum sp mce^- and esc^^pjjitf throuiili the piston once 

it is advanced into contact with the cement. Spout 5 is used for attaclunent of vaiious 



30 extaision nozzles (not sliown).._ 
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